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(54) ROW DECODER OF NONVOLATILE MEMORY DEVICE 

(57) Abstract: 

PURPOSE: A row decoder of a nonvolatile memory 
device is provided, which can reduce a boosting 
load and can improve a speed of a reading 
operation, and can generate/control a high voltage 
effectively in a flash memory using a low power 
supply voltage. 

CONSTITUTION: A decoding logic circuit(DCLO) 
includes a NAND gate(ND1) inputting predecoding 
signals(Pi-Ri), and a NAND gate(ND2) inputting an 
output of the NAND gate(ND1) through an inverter 
(INV1) and inputting a word line discharge signal(nWLd), and a NAND gate(ND3) inputting an output of the 
inverter and a word line(WLp). A channel spare charge circuit(CPCO) comprises two level shifters(LS1 ,LS2) 
having the first high voltage(VPP1 ) as a power supply voltage. The level shifters comprise PMOS transistors 
(P1 .P2.P3.P4) and NMOS transistors(N1 ,N2,N3,N4). An output of the NAND gate(ND2) is applied to a 
gate of the NMOS transistor(N1 ) through an inverter(INV2), and is applied directly to a gate of the NMOS 
transistor(N2). An output of the NAND gate(ND3) is applied to a gate of the NMOS transistor(N3) through 
an inverter(INV3) and is applied directly to a gate of the NMOS transistor(N4). 
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(71) SSSJ feTSSXr ?35lAr Sgg 

371 *SA| -:*SR» ■■■BtEraS 416 
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(54) -aaga wsa .aag-sg- ebb 

jx.=T 

& ,: »S^ *t*j|2| WEEKS* S! yiSSFeiteF *»*MH2|. QilSEI ii£ OI^.DfS **<OH2J Oil 
2EI i «ia*» : 7WDI S7R2! ±7\ ^M3|"0i; 7fet»- MSEI Oil A| > #71 SIEEF2JM 

Sekirs^i 'sM^tt *'sara» b-bsis! truei a-s-^a ^lEas^s ssepi. aon bos 
Isj ^z^^ikhw -sitln sioi-za-^ xpf aer ois*h7i aisoi dsmi cms Ma 

HISE* SEH£I DfSEI -SflM« § EH Oil AtSS WEEK! M0t^= 
3gSE(aiiE=SI 1AE+SI 1BE); 

SI1E2J BS^'H CBQCgiobal row decoder)2F ¥IEEI-eJ EEH3IBK word line drlveiOSZ!" 

21 sbsjob moi^ ti^E; 

BI3S& SME2J SI 5^ CI3B(local row decoder)*] 5|SE; 
SUES HIIEOfl Ar^Efe US SB' IMfrFS £| ! S£; 

sibe^ e wssi-baidiioii me meeki &4B mch^s sise; 

ai6E» JJ5ESI s S° P3S >B|(8l€bal rov decoding block)lr SEEKS EEKM fcH B tL^SI 9 

H7E& HI5E2J Er^ □ 3 □ (partial row decoder) 2] fl£E; 
JIBES ni£S| «IH 2^£IS2| ?flf| SOI^fe USE; 
SI9E£ SIIEOilAI ArgEI^ H2^M1 ^^r~ SlSE; 
aiOE^ 731 IE (HI Ai AfSEI^ iJsMZ^ SfllS MD)?^ SSTI&SE. 

VPP1 : SI 1 Vbst : a 2 jHS3 Vpgm : SI 3 USa 

50 : fg^i CI3S (global row? decoding block) 
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APPLICATION No. 2002-52564 

TITLE RESISTANCE CALIBRATION CIRCUIT 

This application was preliminarily rejected pursuant to Article 63 of the 
Korean Patent Law based on the following reason. Should there be any 
opinion against this action, please file a written argument by February 7, 
2005. (You can apply for 1-month extension per each case, and we do not 
notify you of the confirmation for such term extension.) 

[REASON] 

This invention described in claims 1 to 5 can be easily invented by those 
skilled in the art as pointed out below. Accordingly, the above-identified 
patent application cannot be registered pursuant to Article 29, Paragraph 2 of 
the Korean Patent Law. 

[BELOW] 

Claims 1 to 5 of this invention relate to a resistance calibration circuit, 
including: a correction code generating means for generating a plurality of 
push-up code signals and a plurality of pull-down code signals; a push-up 
decoder for decoding the plurality of push-up code signals; a pull-down 
decoder for decoding the plurality of push-down code signals; and a resistance 
adjustor for turning on/ff a plurality of inner transistors by a push-up signal 
and a pull-down signal to provide a calibrated resistance value. 

However, Korean Laid-Open No. 2002-12407 disclosed on February 16, 2002 
(hereinafter referred to as the cited reference 1) reveals the configuration of a 
row decoder in a non-volatile memory device. Especially, in the non-volatile 
memory device, a signal is selectively inputted to a plurality of pull-up 
transistors and pull-down transistors by using a decoder of a semiconductor 
memory device, which includes: a plurality of memory cell sectors; a plurality 
of global word lines; a sector selecting circuit for controlling a connection 
means to select the memory cell sector; a partial row decoder for selectively 
supplying a voltage corresponding to an operation mode to driver circuits; and 
a reserve charging circuit. 

Also, Japanese Laid-Open No. 07-169277 disclosed on July 4, 1995 
(hereinafter referred to as the cited reference 2) reveals a semiconductor 
memory device including a variable load circuit for detecting multiple 
selections of a plurality of word lines and eliminating impedance of a bit line 
load based on an output of a corresponding word line detecting circuit. 



Therefore, it is regarded that, through combining the configuration disclosed 
in the cited reference 1 with the configuration disclosed in the cited reference 
2, this invention can be easily derivable by those ordinary people skilled in 
the art. 

[Attachment] KR Laid-Open No. 2002-12407 

JP Laid-open No. 07-169277 

Dated this 7 th day of December, 2004 

Examination Bureau 
Examiners, Byeong-Jun Song 

Song-Ho Park 
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DBi, WDBj : S1EEF2J EE{-0lbfl (wordline driver block) 
MCSi, MCSj : DilSEI M *!Ei (memory cell sector) 

55 : Kr^ S^ P3Q (partial row decoder) 

56 : *!E1 &m 5|S (sector selection circuit) 

DLCO-DLCk : flim Oil HI #a t|S (channel p recharging circuit) 
SBDO-SBDn t-TffY £2f EEHDIBI (se If -boost ing driver) 



ESH^(Flash) miaaS*IMIA|fe DrlEEI^M a?R£S LilOIErM ^SH^TIU 3 OIISEI^Oil SSS 
Hit 01 Eh M a?l*i£S 4= 2JQ-. §£>^°J MEH£lffliaE|§fl2J S*HHI BlUrS, EEilSJ (drain)S^! 

21- °JStt ill ^ (channel )S 2} £S^E1 MSU?ilO|S(f loat ing gate)SEj ^S(hot electron 

injection)^ QIS5K3I £^n e D H i 4HSHH-. £SIiB«PI mKMfe, ±2.^^ Jl&^m 2AI Al?l 
H SMSTII 01 S (control gate) 01! °* 9V2| 221^1 °Pr^2r §A|CHI Eai£iS^mi= SfS^IMSS 

AiH"-*.a& §a°i aer ar bvm e^rej-ch oiaMtoi =shhs qiisbim&ii MsgTiioismi e 

a*PK«Sia7l MSOU DIIHEIflSI Sqser* #0AISQ. BffHS erasure )A|IHI£, ^MMTIIOIM 
(HI -9VSSE2I g£J USST* eJ^r^HI ^B(bulk)S^(HI = =f 9VM 2J?ror01 MSgTilOISOjj S2| 
HSrSOl ^3S^S »SSQ(Fouler4lordheiih Tunneling). ^71^1 QilEEI*J^ ^aSJ^ 3 
s V0r2!D. ^I§^° Eai2!3 3:011 2f 1V°I 29STS £J?mrH ^MMTilOIMQjl^ ^SUS*! 

= Ejg.gfSQ y-g ?qoi.s opi^jj ifiAS^Q||& OVM °J?rtJ-^S^ OI^OIAI^Dil, ESZ1!»£I DBJ2HI 
\£**j(off-cell)'S ' SttHS ±H*\ OIISEI^s "Saton-celD'S »«aa. 

= SHSE|?IU 4:7)3 Oil S Ell Oil CH*r ^SS^QI 4t«5r^ HUMS, miaEIS!2J S^iaSf 

ir i5Ha-mi'SEifliBi s^ae/Atcm asKomh r 5»aar)» -assa maaaoii gas siEEi-eHword 
iine)oni acwitto* mj. oi ol mjaaarasasrsaci- □ *QH»m= s^i- s&a, on nmm 

1\ HftKH ^SaSffi 6a(boostlng)A13|fe .»A|0| 47H£! SICK IEEE 1996 Symposium on VLSI 
Circuits Digest of Technical Papers, 172-17W, 'A 2.7V only BHbx 16 NOR flash memory'). 

aa«= schs m^j\i\ a= &iwm asEi M2h a-oi hheieis gsws s-^i on ah meH£imiaEiz: ai 
4:dia§?e ?ia Taaswh a is an sick nau, .naaisisF ^t^oi- waasra 7© 3 m^m 
^ J gsraermw ^a^^et siaErSJsj ^assoi ssia^i- 5HAI3 a a 4* ^chsq^ §01 

CK : 0'IB ^Itl- tSfOI ^7rX| bj- SiCK 3 mL|-£, ^HEI-eiS Cr^^^ ^^A|5|^ 

g>«-£j^Al, sSsii ^01 T^a^OilAia IL^°| ^M^Ol 7h^r£^ ^ 20!CK^65| *R^aSll 
WSQisL 1999^ 2M, 'Quick Double Bootstrapping Scheme for Word Line of 1.8V Only 16Mb Flash 
Memory'). LtE ttUtt, Kr?4S (Power-up)EI^ ^Ai Ha^^^iei ^OWI i£ (charge pump)M ^A| 

3 ^a^^roi Aisfs w nomm±^-¥E\ jm^m n^t^ ?jhei-°](hi si^efe g-^^Ai, 

sxj-^^j. eer^H ^Hia^S ^ SICh- 0|°S slECHi OietlJl SiCKIEE Journal of 

Solid State Circuits, Jun 1976, 374-378^, J.F.Dickson, 'On-chip high voltage generation in MNOS 
integrated circuits using an improved vol tage multipl ier rechnique"). S3aSfol-0|IA|2| 

E^Mm zmEt?!*} a°r# ^s-ai?pi z\tm nom 151 M.mt\^ ^kh, ^ ^^(ieee 

JSSC, Vol.34, No. 8, Aug. 1999, 1091-1098^, 'Optimization of word- line booster circuits for low- 
voltage flash memories")OilAi^, W)W.'153h SIS 3^ SI B5f 3^7h C|-~ ^StlSfi^ 
Oil HI oH #CH5!£S ™?\ UH^OII 10 M A0|ior§a^ CH7I a ^(stand-by current )7r ^^C-jEI-a rirbia^ 

NOR*^ eEH^I Diaa S*I0IA| S° C|SC|(row decoder)^ uw »s ■?ti t 

wis ei 2j m^j na^s^Ei gfsi nasrtm ois^ aiaej asm $ sicHot ^> 
ci-. ger^Hg, aaas-^i so^ (potent iai)Mp- *s ^e!^^ a^oig nasr^s ais^i- 
ch. ^, aaa^-oi 3.3v°j s^os., ^^aichi^ -aaEFeioii ^ 4.5v^h °j^i-eiii, -shsaii»i^ 

^ E -ij^l WHE^M ^ 9Ve] gaol Sl^rEltH, ^AIDII^ ?4EEh°]2F ^3(bulk)g^01[ ^ 9V S -9V^h 
^ Sl^Cf. 3E1^ aS" ^Itf-Ot gEHOil A|-g£] S^ P3Qi2h ^ ^tiseoi suiacHi aAi 

EIO) SiCK 

mi ami mi a a m mt\ 13 a 14^, miacH, aa miaa a oieiioim ^H(9ector)B*is u-vich 
mms § iawai- jMiimi ^ ^n^m^, n 1024;?^ «iaae!«a- bizwsj HiME r °ims 

^^£1 64K HrOIMSJ TcIS* SlfM ? r aCK64K Byte=1024x 512 bit). ^^^^ ^~ iiSn^^^AI CHI tl- 
?4EEr°!e a^t^l £I^HAi~, 10247H2J ^EEr2jM0il CHsoh^ 1 0^H OlEEil^dsMOl m&m 
CK (global) ^JEErSJM^ t28PHS UHOj Al ^S°^ S^ CI5Q lODil BioH 3 S ohLPh 

^ E ^EIJ2, SH-I-SI SIEErSJM^ 8;HBJ SB (local) ?4EEr°iM0| dH xl El Oi (128 x 8=1024) £! 

S^ CI 3d 15 (E~ 16)011 2J^H a^SCr. ?-JEE^M^i ^CHI bHx|E|^ ?4EEr°i EErOltJI «!D^, ^ 
S^ CI3C-I 10£S^Ei fllSE|= ?JEEr°J ^^iJs GOK SI S^ CI^Qi 15(E^ 

16)S^E1 fll£E|= SI °-|EEF°J PHIL, ZIEIH C|3Qi 17(E^ 18)S^Ei Xil^EI^ 

ijEHAjs; BLSCHI ^&5l-01 SH^mfe ?-IEEr£!# ^^AI^CI-. ^g^^l", ESUISe^- E^ ^Tie^ttHlAi 
?4EEr°l^S HaS"(^ E^ gSi HS^)M ^^o|-7| ?|SK3|, MS°^ S° C|5C| 1021- S 

S S° P3Q 15(E^ 16)mi^ HaSTM 9\tl ttm ^EEiCievel shifter) LS7h bH^I&CF. 
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Jii2£~ gS^g LI3I3 t ODil LH§"S ^I^EiM(128?H) § oH_ r °] LS02I- SI E Erg] EEH3|hHM 
WD0~WD72!^ S3£r7IIS fiO|?DL X1I3E= U3Q 15CHI LHS"^! ^ £I^EiM(8JH) g *H-r2! 

LS0i2] MOj 5Q. BI2EMAL S 2KEK voltage terminal ) VPP= = S3BS £lt! 2f2| HSgm 

SAIorDl, VEX^ Sit! Ha8» LhEJ- BD. AI2E S M°J HI-SI- «OL HSfiT 

S ££lS£ r 7l £imDt HaSTS EIS£^(PMQS) ^JjAI^EiM PHI-PHI m 2!S£±(NMQS) eeh 

AI^EIM NH1~NH110I Al-SSCh USSTS EjHfl^Eife S£^(M0S) MgHAI^Ei^ 

oi *H ^.ni e ( j n hancement)^S g EE1I°J ££^=011 aSS^MD aSTOI ePr&IQEr 

E 19^ KhUI §°l MEI32J ¥B KOI ^?IS 7|fefi ^t»H 4* SJS^ filial MSTa^EIOID. 

^^zi^^^AiQji^ nasm iria^ mbxi±ei» phi, pmi, heih ph3 ssi-oi 321 
nasi- VPP7I- iwmrn^ ^jeepbkc^ch, wlod^s ^?isan, ^Ti^^Ai&ii^ aaas 2!E2^ M?H 

AI^Ei# NH2 a NH4 SSKH g^J USST VEX^h CHSofe ?-|EE|-°]£S ±«SSQ. OhEH^J £^ 
^ S^SECHI CUEI- 2i^&l~ aSHHI H*KM M0I5Q-. 
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OV 


OV 
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BI1E2I- P1Q ^iQilAi, HS^g Eie^^M2HA|±EiM PHI -PH1 1^ HM^ 1 

— i - ■ - — — ■ -wit —i- i — ii — i -ye- -ii i^-fcl LL^l cmi nil T~ I — 1|— Irtll TI I 3* I 1- — I — I m — I TPJ O k CD TTI I 1 £~\ X ZZZ 3LJ TI A CJ *— 




aasroi eiUrEioiot t!ch s-^, s^ E^n^n^oiiAj sss^^ei ^ 
sagfi nis^^ ^'K\±t]mmm g^Eioi ^ i£ ^smhoiot mi soil, 

^Kboosting load)7h DH^ 54AMI SD, «*|, ^#H^AI(HI^ ?JEE r asaO| 6StS|0|0»e 
^gH^ ^E7h B ^EhA|H^, tO-S ^301 Cm MEH^I ffllSEI 9X1 H* MS 

Elfe 2^2^ h 0| S7:h yoraH 2i§0)| EQ-EK ^Ef e^hWI [Q-M ^€ ^E^J AloF^ 

i^HSOlU ^7iM ^fe §°KHI^ ^^^^°) S^SEh H^AIZ-KHI CHt! ¥301 ^CH^H 

S ^AIEJ", 113^11 KIE^^: M2HXI^E1#0| ^HS^, If SS^fe ti- UMCH^ M 

aasj" am Etr oia^oioi: tip-. 

sagrl gawi ?it! ifBuej as? i- sii4EQii eaieich aa. hkewi eais b^h aoi, biiesj e 

q| 3 q| i QOil A^EI^ 122^ VPP# SSWPI WHM. M^^l Oil S El Sxl^h ilh^J ^(power- 
on) S-EH^h £19 ^A| M^tF&l- ^glfHJ ^[H Id mi (stand-by )g 112^ ^?l 2111- OIEEII^ Spl g 
?q S (address transition detection signal; ATD)0il HS^Kfl fS^lc eHE|M(acive)S^ CHS1F 

diSW^a .Juki raeisawfe ^ifaa vrefm »ash& ^isasr ti^ 22^h ai^^i 
q. us lk xii4ebj aaa »a ^«Mai^, ^ibuiois 2121 s^i^ei^© £?jgf 

W«?|"232| «e?EfO| SH-E ^DITil ?X?\ [US'ffll. ^EIMS SOW S±:(charge pump)S] s^OI T^loril 

° §s ^EHbhoie^h ^lEiMssKHiAig naer siichm ies ^ ^01 M^feoKii-, 

tC|-EFA| , S S#t! tllBWI fit! 2£SA|, 2^3^ A»«r£ M^-l ffllSBI Oil 

Ai en * 2J:f sai qsvoi sta. 

g ggsi aaaa*§ a^^ meh^i diiseioiiai ^#i§^ ^em tf ^ai i ^ si 

e as2j e fers ^aasre A rc i^r~ meh^i diiseioiiai t^mE^it nei 

n iTig^Aiwi ¥o r e is ^ m\m asvoi 2ia. 

g S h 3£l E QB asaag AfgSFS MEH^I EHIEEI CHI AI USST^I 5! 

If 4^ Si^SflS THIStJOil SID. 

0I2F ^ ^ ^S^J gSSr^l fl^rOl, S gSOfl [Cf5 MEH^I CHISEL! g-SKHIS ^^?H^J ?JE 

Ii £&\ ^y^miniym^^^^^ i^^ ?-IEE r eJM0| UH^EICH ^£>Dj, 

^■71 Siaai a ^ieimm fleiwi zmo\ s^eEmi mm a&s sa*t«oji a?Wr£ ^ei a 

s^aaw c&B asm ssspi ?it! ?jEE r °! 7§^2ii »a^r& 
□aaaK £Pi s^seoh cehs a^ h oi ^i ?-iEE r ej^^ ssa^i acni m?hai^eis°j 
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Tiioisgg on ui am, 4^1 m-s sieei-2! 7§asg gsioi ssa i^seihi com ass # 

71 12 riakliHi WShCH #71 gS^ «EEK!«M °]7hSfe S^ P1Q1 

7iaa. 

#7i ss m?hai±p= usarssi aasi sshai^ps eich si^oi, #7i aa*es PsEia msj 

Al^Pg Algyp. ay, #71 gS?! 3? PaQ = #71 ?-IEE r °J2|- SXiaSAIOIOII 21 

E 01 #71 S**HEW tie aSOl #71 *Eag!SS S3EI7I 90)1 #71 SIEE|°Jg 

§ a^Al&Q. #71 gS^g S? P3P = HliaaSg aS£S A|-goH3, #71 g^EEM [&B 3 

°mi =g sx^conx^ j^nas^s eis §sraEMAi= Hi3aas°s i§ ms:°s si- 
s yasii miaei s*i. #7i an, H12 a Hi3sas£ d^gi MHEi^afli asasrag- *s 
a*ie 7wo, #71 amass irssi= assi #71 Hi2aass i^ashfe as7i a7i*i2:s ais 

MEIEIO) sia 

m\, b irss ureray a /mm aggg s-ssi-di gmm flsyo. b irss as ag 

S3 MAI °!§E| = aSgS gi^Sl S V£S A|SfE|£ aSSS gS feE| (negative logic)S ^ 
S» Elfe dSOIP. a^, B I* h SS ^ Al 0)1 (HI Ai 3§Elfe MEH^I M3EIS AIS SSFjII- 3M [&S 91 
IsfejgSJ SH_|S OllOil S2F8I-P-. B ITSfe, ay, §#^12! 01 01 El SS 2ISI01 siaEiei 

s ass ^efAi^oref sie Aia^dow power) mbh^i meei s-xiofl oisaa. 

H5££ B US 01 CD-Bh £713 Pas asg2l WISEI a 0IEiaiZ!=l H01SP-. 15a0fl 

eais 'miasi g *ips mcsi a mcsjs., asii nisei si oiaioig ^4=7h^i ^ipms Lfe #ehmai ^ 

2| BUS} jSffiHM n ZWS 1 0247H ?jaEr2!g(n=1 023)21 5127H^J HIHEhSJgS 72EI01 

64K d|0|S(1024 x 512=64K byte)S 358?S 7|X| = 2°S 7HJ£!EK NISEI fl *!PM HH s 

£! 10247HS ?jaEI°Jg M~WLn(n=1023)fe 10247H2J gS^g 9iaEI-°lM G«IL0~6WLn(n=1023)M SiaEI-2! 
^§ MajJAI^EiS DT0~DTn(n=1023')l gShCfl 9iaEh°JM » jJ^Eh£J ^1 1 MaTJiHWSj 

PeEia(depletion)^2J *ja2:^(NM0S)S SSEIO) 21^01, 3s2| 711 01 MM ^ «!E1 a«i1 SIS SSi (a 

& ss mm ms^mi aej as swsicafe skjpi- °J7H!P. ^ei a E -ij asg ssi 

a SSjfe M3EI a ^lEIM MCSi a MCSJS ^ aBJSI7| 9I&I0I SHS-fffe M3EI 3 *!|E12J $IEEI-e! 
MlHAI^il rofoi-DTni a DTOj-DTnjl HlOltrp. EYM £^ P3P 5B£I a E -t| SISM SSi 

a ssjiH!= hi 23 as- vtstah aasas vpgmoi s^sq. 

fla3Stf°J ^M ^8*^ Xl-^l- *S EEIOIHIM SEDO~SBDn(n=l 023)01 HHMSP-. A|7| £S EEfOltH 
s. SBD0~SB0nS ZfZKJI Q7W^2.S. S 1287HS SBD60~SBDGk(k=l27)S LHH01 aP. API *S a 

ElOltH 3M§ SBD60~SBDQk£| zfZtW 87H^2J A|7| ^S EElOltHS (SB00-SBD7, . . , SBDn- 

7~SB0n; n=1023)g P5iP 55£^E1 HISEIir 87H^J Em «=EKJ ^SaSg PWLp~PIIIL7g 2| 

2{- £1^*0 atl-, APf^S EElOlbH SBD3D~SBDQkS ^M 87H^2| AI7I ^S EE! 

OimM TSBDO-SBDV, . . , a^ SBDn-7~SB0n; n=!023)S 1287HS HHXIS flia MHIi g„?[SB 
CPC0^PCk(k=1 27)21 Z^oSlfEl HISEI^ ffly Mdl sa ilSf AO-CO, . ^ ^ r ?^Rb 

iHH Oil HI Sl^g CPCO-CPCkS P39 feEl SISM 0LC0~DLCk°^ ^-^S^EI HI5P= P3 

HIlS^S VPPIs aSaS-^S QiSShQ. PaS ^El SISM DLCO-DLCk^ iEI paE1(pre-decoder)S 
¥E1 HlgEI^ =E|P39 asm Pi, Qi, RIM S^MtO. 

=ppag i!2§ pi-Ris^p pas fea.as dlco a xiia qui sasis cpcom t\m tv?y *s 

= EH)IBI 3M SBDGOMDIAI OIS^ tlSHMS SIU2J paa (global row derading 

mit)<?k ± SiSCH, 01 yy SyMOl B ^AIMMAIfe 1287H7f HH1SP. 1 28S ffiH £| 8 

so □ |a = Eiciaa a sg pT-1 s^ei pas fesi as 0LCk(k=i27) a nm m\ sa a 

S CPCk(k=127)g'"71SI AI-71 ^S aEKHtfl 3M SBD6k(k=127)MDIA| OIS^ aS3M0| jtlSSP ^ = ^ 

ls°i g° ' pal i sawl 8?h^°i Is°g wasrenoi i^aoi 2i°as, # 1024JHS i£? 

a Sl"=Eh°is§ aisj*li| o|*HA1— 107HS CHaai^ldlS (address bit)gOI gSSKll-. 107H21 CHa&lli 

Emm I to" 1 1287H3 1 al°« pas lygb a^sfeoi wsaa, lichai sjh^hi oiaai^ui 
lil sm?) pas syM sjhsj §e?^ siaEiejgg a^si^oi ^ssp-. 

Hi6a- HiiaM a°j §flis gs^g pas °y(DLC0+cpco+SBra~SBD7)2i #Aoy ecu ^ 
S cias i-Ei as ' Durad ^ =Efpas asg pi-rim s^tife aa tiiois Noi2 r , aa tiiois 

mEH 1NV121 s^2i- ^i^Eiej wlpB s^si-fe yia Tiiois Nmg ayyp. tm mui #a as cpco— 

SlJl^lS VPS* asll Slfe 27HS ai feKlevel shifter)g LS1 a LS2S OI^CM 3D. MSI 

^ =eh rsua- ls2)^ maa>» feaw^Ei* pi a P2(afe P3 a paw aaa^ siyAi^Eig m a 

re otias^ eaHXl^Ei N12J 71I01ES 217|E|fe yS, 3E2i S^HAl^EI N22J.7II0ISS S|S °!7ia 
P "5a"7«0ll N032J M«fe SHIP INV3# mt\0\ 2!E2± MSj AI^EI N32J 71I0ISS °!7hElfe y 
S, oja^^ eshxI^EI N4°| 71I0ISS 2|S 5J7ISP. 

xu7|. ±ot t=pm|tHg SB00-S8D72J ' 33SSS PSEia ??a£i S?HA|^E1 M1(SBD1S M4, a^ 

SBD72T M7)2i SasTsI aiafii la^a* m2(sdi1i sbd?£i mb) a m3(sbdi£j mg, afe 

S8D7°I M9)°S 5S^P 3aSS PSEia SajjAliP HIS ail *I = P LS1SJ A02F 33SS 

iafiJ slfxi^p M2=i wdTsaToim aaaa-" sas pgEia s?hai^p mis tiiois^ am 4=1 
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EEi LS23 COtHl Sa@Q. HaSJ ElgEia MSXI^EI M2£ Ehi SIEEI2! as WILffflf 

£|EE|-£j GWLQAhOIOII SSSQ. 

^ETIIOIM ND23 ge| BO^ ^1- £gf EEhOlfcHM SBD0-SBD73 ^Qi! HaSTS »!!S2^ M^AI 

^E1M M3, M6 ?! M93 TiiOI^StHI ei^SCh 

= 31 68T EEK3IH1 SBDIQi! A1 , HESTS °!!e£± □ MEI a MSHXI^EI M4= ail £IEEi LSI 3 
A02.h HS^S £!!S£^ M^AI^Ei M52J 71101 M AMD I Oil Sg*!Q. HS^i ^3.9.± MSXI^EI 
M5^ El-g £|EEP°] ^Sas PWim ?-]EE|-°] GWL1AKHCHI Ha^ h g £!!S£:^ M£H A| 

^E1 M6= g£?S £JEE|-°J QWL1HI- SAiagfAKJIM 

013201 ACT £2f EE|-0|bH SBD7WAL HagTg ei!E£^ PMEia M^AI^Ei MVS SU £I*E1 LS13 
AOS- HS^g SiSS^ ^SAI^Ei M83 >i|0|M Al-OICHi gaSCh naSJS »j]E2^ EZHAI^Ei 
M8° n>±§ «|EEIB ^§di PWL721- aS^B ?JEEh°] 6WL7AhOIQil 93311, USSTS *!i2£^ — ^ Al 
^E1 M9~ SIEEhei BWL72F HXIS2fA|-0IM 

Till ma a vppis meh^i ehisei s-xct msiaaa b-seidi ^ 4.5V3 am vppis act g 

» EEKHfcHMM H2^§ *!]S£^ MgHA|^E1M3 TilOIMa^S AhSHD. 

xii 7£~ juieoii m°j h« s^ ciaa 553 #aii^ =?gw an sq. si?e3 104 ^° aacasi ti 

EM SIEEIB 7§d2i PWL0~RIL73 4=(fiDH)BS 39133 DL 37H3 Hll £IEE11 LSI 1~LS13f £ 
§*}P ^lEltsilS "ef 4.5V3 18121183 VbstH 2^2^ AhSWfl, EUWI £1EPW LS12 91 

lsi 3^ si maa vppim ss£^ Ahstth 

HIS £|*E1 LS1 121 ?!!S£^ B2HX|^E1 N113 TiJOlMOII^, Otlbll #2 ^2 nPRESI- OiESII^ C|39 a 

o !bHEi INV11M Wthffl am £l*Ei LS1BJ 21 SS^ M!HAI^E1 N122J 711 01 MS 2!^hSCh. HIH 
Illy LSI 23 EEH^i^Ei N133 TIIOIMOil^, AlEjais: nWRSh OiE£il^ d2 SiM 

■^l^ lhc 7i|0|E ND123 S^O'I eftHEl INV12M WmOl gi^EID. yiE>i|0|M ND123 #q^, £E&, HI 

ali=Ei lsi23 a^^Ian^ N1421 tioims attach am ^ihei lsi33 <$slsl± m 

SHXI-^E-i N15SJ 71101 E 0il— AIB^S: WRjlh OlEEHI^: E|39 Sl^ SJ^oh— tfE 7)|0|M ND133 S 
M^HAI^EI N163 71I01MS S|a ffl^iSO. 

HI a ^I^Ei LSI IB] TIS, ai2HagJ- VbstOfl 33£! E|S£^ M?HA|^E1 PI 33 711 0|M 

mi cq^EiQL -j-E-i LSI 23 f^B T2^ 12 a ^3 EZIBEI£ <$9.2.± M^AI^Ei Ml 1 w BmQ\ 

2^##3 PMEia Ifa^ MBhIZeI MI33 >il0IMS 3iSLK EM ^lEEi LS133 MB T3^ 

ji^SI ueEia eiis^^ m?hai^ei M12M mtm na^ h e ^ih^^ M?HA|^:Ei M152|.7|0|es s 

fc^l3 MuijAioiol aiao. iaas una a ^x\^m mi 1 s mi 23 7iioiMM^ 

LS^ 3 «^ TIM S^IICK Ha^S PMEia eUS^ M?HAI^E1 M13S lU 

ai^lS^El P*5 M WEEK! ^la^ MB PWLiAhOjQi] SSSEK TIIOIM^h Eil^ ^I^EI 
LS1 13 TIM S^S Haag M?HA1^E1'M14^ um ?-IEE|-°J 7§^'2 ^B PWLifi^ 

axjaa-Awiwi sssck 

rime- Til icsi ^IE-1 AiEH fi^ 563 S-Alltf tIS MB 21^AH, Hia ^IEE1§^ S^tlS a 

LS21?l13# "*»H? MM * =ErLS21S SI2Ha^ Vb7t4 AFS*KM, EOm -I^E^ LS22 

01^110213 a^OI am ^lEEi LS22^, AfSas nWRHh OiEEII^ C|39 a^ SAiM S^ot 

u|H >||0|E ND?23 |qg lltlQ. E|M 5|EE1 LS23S ^SZIIS i!S P6MSF OjEEII^ a 2 

SAilt gjq^fe yjE 7II0IM ND133 m^m 

ai^ ^1 it fh LS213 T5^/^a^h *ti2na^ h vbstcm aia eie^^ m^ai^ei P233 >iioim 

m o»2ifrL ?4|3 £|*EH LS223 T6^ 123^3 USEia ^S^^ M^AI^Ei M21# #^|-01 

i&Sst amaa llHaSsa'^Ei M233 tToTI s aaadF. an ^i^a LS233 w& t?^ 
gSei^ ^iiefi^ EBHxi^Ei M22g mmo\ naa§ jeshxi^ei M253 tiioims s 
iiiQ° S^l'l <5Tai Z EgHAi^Ei msS ^ 9V3 amasr Vpsmlh ^eh a OldS «e|3 SWSIAFOI 
|^cq^£i Q " n^oh^ □ it ei a eues:^ ^sai^eim M21 h M223 tiioimm^ an ^1 e ei ls2 1 3 

kSTMei a^as otb susiakjim si^ia. »ioi^f am ^ieei LS213 «ge tboh s^a n 
asrs MHfiZ m?ha i2a M24& 4eh alas tee ski 21- anaerAmioi aaao. 

VvSsTmfl aaa 55 e^ so be3 ^ei a E ^ as 56hai weidivmm msts jssa^ 

SS^BaoSf . Wr«il saS2a«» Sftaa^AHiofe =a«i*Eaa«Hi 
3*^ as- s^i- fi^s fttroiD. 

HI9E1 #2£l-a, H ^SWI [Q-E Ha^ h 1^ t|S= ^EHHI-01 (stand-by)g3 ^S^f »0WI 
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lE(charge pump) 912K 7|£a£f 1T» t|S 922K EHglfBl °-"E[M zj?] (active kicker) 93£S 

a, anna a- vppm i^oi-= ^hmdis^ nnm 91s ^ehb] m 4e^i mm m± 21 

22a VbstM °AEm ^]9\ 93£, SEH2I 3^(XH4E)xig ?IS 22T SMS tIS 92S^E1 7| 

sa& vrefm sis yrxi s^eg es, ^ehhi-oi© mm 9111-^ a?i3£^ ^Eiaoi sack 

ohe!^. 93^ CHESI^: *i0i as: ATD( address transition detection signal )H bJ^oh^ 2jbH 
Ei INV313K eJbHEi INV312J ^qhiEa- VbstA r O|01l 313 ?PHA|E1 C311K aSiaS* Vcc£r VbstArOKHI 
3^aH H TIIOIM?!- miHI §3 d2 PREOll S^S E|S£i MSHAI^Ei P32^ Ol^Oj HO. 

HrSHTOI, HlUiaej VPPI^ 5? U5CHM(^^ ^ CIHQ, ffl-S ESQ), E^ 
^Ei a e -*!£l^)0iiAj 7^ £2Kse If -boost ing)M £l^ 2S£S Ahga = a^^Ai, glf 
2M(parasitic capacitance)^ 3 XI 5!" all ^ a^E( volt age node)OIO. ei*3(HL SI 

Eera^s sga= ggsi a era «2nsgj- vbst= a^ xmra se 9ichi hi^h a^xi 

loading)^ 3£ 32* icEOID. 

s g S » §EH oj o|C£|.oj bhAi^sn n^°^g2j eies^ M?HAi^Eig w^foi ^m E^ 

= 3HB0il I'S^j- SIEEK! 32fg a^tHHI OS #01 ^1 ?|SKH 7^1- ££Kseif boosting) 

tmt^ 501 ^goiQ. qidb mm siiioe°i as- e^esi- iisem^ s^ioi esti- 

Q. 

0im°| E= iSHBSSHWAIfe, SS^tt SIEEhS! GO S ?JHE r ei WLOi^h d^£IH WISE! *J 
AljEH MCS i^h Aj^sj ^og ^gtitr. STci, X116E2J CI HQ 50011 Ai , S^T 3011 3S?tt 

?JE£|-2!M GWL0~6WL7g SSAI^PI ^lUrOl ?-jEEF°J ^SijH nWLd?h S^am^ ^tl-^Oil CCj-EL yjE 

Tiioi m nd2^j Bo^moiaas scf. zieis, xHy mui §2 as cpco^i an *iiH lsi^i 
ao? i- s^eiihs a a. booi §wiaaa ee.K?ia- Twid xct EErotbHM sbdo-sbo?bj ene 

M2HX|^Eie M3, mm M9(0|6F 'SIEEhe! SCe ^£HA|^E1M'0lEh gtJ")?h s^eioi , m 

^jEEFSlM SAI2°T^ HISS &£U|£JEK El-^ ?-|EEh°i ^§^!2i PWL0-PWL7CHI 

oi^£i 01125.^ eshxI^EIM M2, M5 3 M8(0l^h '?4EE^ MS MfflXI^EH '0IEI- gt^)^ 711 01 Oil 
£ -S^aifflSI AOOI °I?[EI01 Si^ ^EHOIHS 3 M?HAl^EiM^ S^tl^l SfeQ. 

?jEEh°i n«/Ld?h uFoians diasasoii cp-ek booi s?aae tin scfs m?hxi^eim 

M3, MB M9# Ej^^HQll °lti ?-IEEh°iM01l CHti" ^S^^OI ^^ICK ?JEEr°i 

~ 6WL0-6WL72J g^OI g-gs ^> ^ETliOlM ND22J ^q(B0)O| S?EIIHS mBC[ t BD« -1 

^Ei lsi2j enas^ M^HAi^Ei Niah nisa^ MSjAi^Ei P27h s^Eio], ^ aob nimaef VPPI^ 

S gag Q. o^OIEll*!^ * short pulse)S IhS tl-^i SIEEKJ (Ml til §2 WLpM iit^ tfE 
g §g£l A0£ CIMEI^ etie^^' MeHAI^EIM Ml, M4 S M7M M^FOI §3 M^AI^EiM M2, M5 S M8 

oj loiM^oji oj^haa. Mantis M2, mb ^ mshj tiioimmoi amaavppisi ass nui 

&SA|?| ^011^, C0OI VPPlS^Ei OV^ S^miMI §S M?HA|^aM^ 7H0IMM0I *p1S| Midi « 
laid^ ^AitlE^ *rCh. NUI #2 SSK3I SSEIH US, SJW^] x-lEE|-°]M § a E ^£! 

GUfLOe ^^^l^S W«H«, a?E2| E>fl CIHQ 55^¥Ei PM^F S-^atlCH e 

2HX|^E1 M2^J Eai°J^ °i?^EF. 

aiehei ?-]EEF°J GWLOCHI CH^h^ \L[M ?-IEEr°i ?§d2 PWLOU S^||-A1?1 ^Mtfe jIFSM 

Ss*0 ?HI6EBJ EF^ ^ E| HQ 55011 Ai , 0111=11 #3 ^2 nPRE— ^m E^ ii^HS ?lo|-0) 

SaSsar vfitEfe vSbsiIims mseeis ?§^2 pwum b«*pi soil n m 

& . □aon/d naa# aaasiaoi a^o^i flsm oil hi sa i§§ ^ts^fe suh as 

mm\ mawHii sck nPR^s'^aiBs saaaa, yiE7iioiE ndusi #^oi *HJia«oiH 

I ail ^I^EI LSI! 2J rf^ T101 BO- T10I Ha^g ^S^^ EI^El^ M^XI^EIM Mil 

M122J TilOI^M^ Haa§ M^HAI^EI M142| 71! 01 M Oil °"^IHS, ?I2^ QMEia §^ 

A^^EIM Mil S M12^J 7il0|^#s 3B2jia2r Vbst^ #a£IH 2HS^^r M£]A1^E1 M14M mt>[B\ MM 
ojcpLoi -i^Ai^; ^qci- pWLi^ OV^ g-a^CK □ 0|U| #a ^2 nPRE7r ohoiam^ timsu 

aa/wmafMs ^sto a^as: soon siti ^etiioim ngubi ^aia^ tin tis ^ai 

SUCK S^ail^J T10II BJ^H Xil2Ha^ h Vbst?h M^AI^EI P13# #or01 Ha^g 

ei'E^^ Maxi^Ei Mi32i Eaiemi #asch 

Ais a oi a^ wr(e^ nWR)s hshhsshhi ai& umiamcnWRg S^JJS ail «S5g} 
Sr32i«ra sToiaml smoi nasre essa^ M?H7:i^Ei h\s2\ nomm amsa vppi^j ai 

#^AI?iCK 0121011 B|^L Xil3H2^°i % l 9VBJ E^3I3 a^T VpgmM ^'S^ M^HAI^EI M15M 

Cs°2°] 13 T2^ k>aiiM an eTa^ saxi^a Mi3^ easatw ^^oii A»a= vbst^ pwlo 
s a^aAi af^Q. b-hchs. ais thich a^ vroi s^aiatnuiRoi moiaiine! tin, ^ ^if^'j? 
Mfe, T27h moram^ an T3?\ ^°am^ a?i wzm ^«s^s a^°i vbst^F ^a^^ m?hxi^ 

Ei M13# #^h01 pwuk s^ach. 

0I7IAI, E^ =S3HS5HHIA| MS^^S AfSB= 2113^^ esh^I^QM M13 S M152J 

c ai°"M^ ^mm a^i vbst ^ ssnigg as vpgm^ ^ saacn si^ ^ehoi?i uh^oil ni^J 

7jjO|i^01| vppi^ 2°iOl gi^aa TIlOIMai- EaieiAIOIOII ^^fe ^ ^^(parasitic capacitance) 
Oil eJiHXCT -6&T(8elf boosting)0| -»Sa|o E ttfaaQ. 3011 CD-EL MS Wig • Ml 3 JEfe Ml IffiJ 7)1 

oi igs xlmab vppimci- i2naa vbst e^ fli3Haer vpgmoii g&oi-oi ^0^1 uncoil, 

» 
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Vbst E= VpgmOl aSTimKOI PWLCS S^EIE^ tO. 

DAI WOWm, Vbst(^B S^S) E= Vpgm(^SH|g §Sf©)°1 aiH^ S PWL07h §° 

Q3Q 55S^E1 1»-ak E| 01 £!!££^ MS M^iXI^EI M2BJ Eai°!^S ei^l-SQ. m^AI^Ei M22] ^|0| 
M inE SNO^ 0101 VPP1BJ EIISIS Oil HI #2&I01 2i£ #EH0|7| OH SQL = Hie!£S a? IS Vbst E= 
VpgrnCHI gEhohOi TIIOIMfil- Eai£!2j^J SS BtKcopacitlve coupling)D1[ 2|tt s3UI StJSQ. 
Zl B2K All OEM M°J um SOL Til 01 M tE GNO^ VPPI^^Ei Vbst E^ VpgrrBI EHHHWI ££fEI 
H, Vbst E£ Vpgm^ 2 ^^01 =^o^ °|c^o] 6WL0S E2H7:|^E1 M2S SSKfl S^SQ. 

AI^EIAI STS §2 M^XI^EIM M5 S M82| 71101 M iEf 6N1 S! 6N7£ Ol^i 0125) Dj|b| #3 
gigoi VPPI^S ^AIEIIL ^^EIXI 3£ Q€ SS^S ?4E^°"M GUIL 1 -GUIL7S OI201I »SS ^EH°! 
0VD1I DiMEl SACK 

X1I5EM SSSra, Vbst E^ Vpgnft aiSS S ?JEE|£I 6WL0- iMH ?JEEF°J M^l 

WDBiOII 5WS 7t§ M2HXI^E1 DTOi°| Eai2!£S ePtSQ-. 

□ MEId«°l ^ M2HX|^E1 DTOiej 7H0IMMI °DKIfe ^IEi d^dH SWSiM Bf4«l-= HI8ES 
*KoKH S3SHIK H|8E2| ^ l E1 56Q11A1 AH§E|^ Oil HI #2 nPRE£h SeffKM, 

aie^ LIMBIC MgHXI^EiM M21 5! M22°1 71I0IMM2J ftS §2*3- HEgJ-g ?S E£^ ^HAI^Ei 
M2401I 2jt!"4S|E1 ^131 §qe SWSI2J ^2 §5t£ X1I7E2J D}^ CISQWIAiSI 3 21 21- SBol- 

UK ^, nPRE^ £?aiB!S »g&5l01 tCEl- Ell 9 -IEE1 LS2|^J T57I- SWiaiHS E|H, M 
2HA|^E1 M24M *IE1 ^ E -ijd2 a^G" SWSi^ OV^ S^ilO-. ^ft^!" E^ = S3Bg*!-AI(M 

X1I5E2J ^eehx|^E1 DT0i2J Eai£!Qil 21 SEEhS! 741 aSS! Vbst E^ VpgmQjl LW^t[~ 
SWSi § ^J\±E] DTOiBJ 71101^^ g^pi fl^KBi A12J SI CM ^15: WR (E^ E^H13 »| 01 d 
s)OI S^aiH(nWRS §1-01 ail)2J HH> ^ ^§€*J2J g^CHI^, H2^e e«E^^: CIMBId M?HX|^E1 

M23# Mohoi si2nsa- vbst ^ i- s^siBj a^j^s s^Ein, wroi moiam^ E^niy^^-oiiAi^ 

X1I3HS^ VpgmOl 2IS^ ^AI^Ei M25M #oh01 SWSi£] 2£J^ S2SD. 

aiehei ggog ?-|EE|-°j 6WL02I- ^j^^! ?JEE|-°J WLOil SlohOI ?JEEF°! WLOi^ ^ 2!£r(^#A|01l 
^ Vbst, E^Zll»A|Q1l^ Vpgm)# SS^>^ 7^ ^ e JA|^Ei DTOiBJ >flO|M0il S^l 1 ail^ e^^i" 

3°re 7^ eehxi^ei^^ ^^eich 21^1 tin ° oil si^^^s ?-jeef°j 

WLOiCHi^ e^ E^niyoii s^oi s a imi- aoi ei^h^Q. 

g^AKoj 0 ,-yg s^j o|^Q| 0hEH oj 5f o s «™oj ^ A| Oil Oil M-Bl- ^HS> ^ S 

§s»hiai °]^i-ei^ am# UEi-yi ^oiq. 52^ qiisei^oii ei^&i^ 2^ ^ehoidi, 

EEOil [CfE Slh X1I2 Sj XII 3H 2^ Ell^i LhEftb 20IU-. E*h X4^ EE (hi EKh 
?-IEEF°]M S! flejdsi^l SST aiii a°] 3101 Qh 

<I2: S^SEOII Um D1ISEI S UFOIOI^ > 
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sre ei^a. esuhsstoiu ^BgamiAisi sasss geH^i a^ai- q^ai swish a«f » 

^ »4S Q|»$PI UH^Qil, HS^M *|EE>e!H£ 8J:WK?I ?im01 MS MgHAI^EISAI u|E2± 
MgjXI^EI b MBtm E£J- fflE£± MgHAI^EI^I ^HS^WI USSTM 2!?»WI SmtHI 

SMd ±im ACT S3" EEhOlbH, DJg PHQ, *]Ei ai^IIS S! MEEI-S! EEK3IUI S§12| s|S 

^2011 sioiai act £3 gj*i§ ^j^uhoi ast!- astfe s gjgoi ?i# momhai s^-hj 



H*j3g eUS^^ M^HAI^Ei SI LIMBIC ^?HAI±E1M AFS*raAI ACT £<2 ^% BtU E^ 
SmKflQI: sfe ^SOI HQ. E*h = SeflHI CHemOl 711 DIM 33*01 ^o^l [IHSML a 

~ = sua aim sieeis^s ns!3Moi S3 B«raoi s^aa. 



(5TJ J£?f 

g^tr i. s^i^ei ^ si ^snigoi ^i-feti- si-ejii msei 5x1011 siou-i: 

^40H2| SlEEhejM SI HlME!-o]M^ ^40H^J OilEEIilM^ 01^015! ^^^H^ OilEEl m ^E1#; 
^.go| gg^c*H SSKW 6^1 ?-|EEhS!^ ®7m2.^ ^40H2| ?JEE|£!MJ 

DijSEI a **IEiMM fiBIWI :'WWH »0W= *!Ei galas; 

BhOlbH tlSM; 

a».7| g*!-£E(HI mm 2^ h § fe^l EEhOltH -f|SSS ^^^^^ S^tt^ E[M ^ HEIH 
^1 MS M2HAI^E1MHJ ^S^J 2^1^ 5J"E^ WIHI #S tISMM ^Hltj-e ^9^^ Sh^ 

BhEM mi a ei sa. 

MSM?HA|^E17F H^^g^J 2«E^ M?HA|^EiS# i§£^ 5fe SIElll D1ISEI 5*1 , 
gn 1 ® 3. 731 1 ti-Ofl aCHAI/ 

Aj-^i ^BFOIbH 5|S^F ?JEEF2!2|- SAI2°T AhOj CHI SQS MgHXI^EiM 

□ =?umm m^s-g. »e» ihisei §•«. 

g^tf 4. SI 3 tMHI 2iCHA1, 

aj-^i ouyi #s SIS^K g^-SECHI CCI-g S2fO| ^^^^ *|EEtfi!SS SSS^I 2 
(HI fe^l MStlAI^EiM ij^AI^I^ -ffl SB ^WH Si^M 1S2§ 5^ ^Ex]! DflEEl 5x1. 

a 1 tJ-OII SICHAIi 

gg^eOI P-MEI^j M2HA|^E1S€ ^5^S t[= DilSEI SWI . 

g^tf 6. Bl 1 tTOil SiOIA)^ 

a^i on ui #3 as^amsers 3£J^s a^ich, 5^1 §^eechi mm saoi^s 

SEOflAi^ SI2H2!°J"£S ^^EEWIAI^ fl|3H2^S H# ^5^^ ofe ^Ei-ll (HIE 

El 5X1. 

7. M\ f 7312 S 4^1 BfE» WiaSI 5xl°J ^ S^IM 

aidi, Hiinsgm g-^ufe sisai- Bi2oi3a-a ^oi-^ tis^i- s^i^i^s ais ^eieioi 

Si^M ^S2.S ufe BBEffl Oil S El 5x| . 

g^?»8. s^isjei '4s7i si ^sniyoi 7^th ei-Eai mhei s-smsioiai: 

$IEE|-oiM SI HIMEhojMll- ^^^H^i IHiaEI^MS 01^0121 ^4^?H£J WIEEI *i ^EiM; 
^goj ggAchfi MoF^ ^l ?-IEEI-°JMlh 27I^|£S S^EI^ ^^^H^J I^i S1EE|-°Jm; 
Aj-^| Qj| HE! a *iiE1Mg flOj*PI «9K)| §5SE(HI Off HS» fe^l SB^EHiOl 21^^ ^Ei 

an 

A^j ^^SEOli SSTOI ^1 ?JEEj-°l^ ^^tl^l 21 CHI MS M?HX|^EiM°J >1I0IMM 
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8fe ej-EH wis ei 3x1. 

g^tJ- 9. SI 8 

». 

Sq?*f 10. HI 8 SJ-Oil 2JDIAI, 

6!9| 38*901 CISE|£ M@!X|±E13§ tfc BffiH D1ISEI s*i. 

STO 11. XII 8 S-tW 2101 AL 

A^j go SIEE^l!- SXiagfAHDIM 3^E|0i 291 gstS 

EWI [&S SgJOl 271 S[EEh°iH^ 33H7I 3011 £!£EI£ 

hds ehhxi^eim ^si ^a^s o\~ ^sai WIS El s*i. 

S^tf 12. HI 8 ftHH SiOIAH, 

291 g° paa^ Hnnaem asss ajsshs, 271 ffEEwi 1 cos aaoi 5 

g sxh 2E()1 | Ai ^ fl^nggjog £IH i^na S^SEWIA1 = HI3Ha£r£S if «S£S oh^ ^S 
ai QilSEI 8*1. 

g^*M3. HI 12 «HH Slffl Al, 

29i ai , hi 2 si aanasrs 221 bjeh wisei 3*121 asaa-sa^g a^iM yma, 2 
y\ qmasni tisai- 271 »i2naa» irawfe ^i^^h a:?iai££ ais «eieioi sjge m 

S££ ^h- BHESI WISEI SWJ. 

H. M*JH^ «=ErefS 3! H|ME|-°JMj1F ^40)21 WIS El 0|=0i2! ^^H^l WIS 

B mmmm 5ma a5tesi ±ti a ssnttoi bkm wisei smqiai 2?i see^mm 

a E 41o|~ tISQB 2J01A1, 

A,goj B^hOl 291 WEEKUm- SIS 31 EEl-e. l M ; 3EIH 

Ai-^i ggo« ?4EEF2!MWI 339 IS S MDS ^^hAI^EUM ?raa, g^EEOil CU-E H 
Tcioi-ni Aj-^i e^^^ ?-i c Eh°!M g AjEHEj §mej = ?JEEhS!H£ S3EI7I SOU 271 IQ° 

MSn^HM eSAlfe] 271 »S Man±H»2l >il0IMM# Oil HI #a*Kr SS^il £S CSQ 

g^S 15. HI 14 SHHI SiOIAI, 

a^i ig o^ go p^Qpj. SHJiaag ggjog AJg^Kfl, 271 g^SEQil CEFS agfOI ^ 
# g^EEDUm HI2HSSHS £IH ZSZlg ^SEQUAj^ HI3H2&2S Hi §92^ ^E 
XB WISEI §71 . 

16. HI 14 %m W\M> 

291 Hll HI 2 S HI3H2!^ ^1 BtEHI WISEI &a1°I 2S3^Cf ^ S^IM ^101. ^ 

^1 Hima^e mmizz asah ^1 Hi2na^e si^^h a^i^^s Ai^ ^eieich si^e ^ 

5fe BfEfll wisei sa. f 
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